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Mechanism of PC-3 Cells Apoptosis Induced by Shikonin
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[ Abstract ] Objective; To investigate the mechanism of shikonin-induced apoptosis in PC-3 cells.
Method: The PC-3 cells were cultured and treated with different concentrations of shikonin in vitro. The anti-
proliferative effect of shikonin was performed by MTT assay. The morphologic change was observed by the contrast
phase microscope. Intracellular reactive oxygen species ( ROS) generation was measured by flow cytometric
analysis. The protein expressions of Bax, Bcl-2, Caspase-3 and p-ERK1/2 were examined by Western blot
analysis. Result: Shikonin inhibited PC-3 cell growth in a time-and dose-dependent manner. The morphologic
changes including cell shrinkage, cavitations, shedding and apoptosis bodies in PC-3 cells were observed after
treatment with shikonin. The expressions of Bax and Caspase-3 were up-regulated, and Bel-2 expression was down-
regulated. Shikonin also induced the production of ROS in a dose-dependent manner. The cell growth inhibition
ratio of shikonin-treated group was markedly decreased by ROS scavenger DTT. In addition, pretreatment of PC-3
cells with 0.2 mmol - L™" DTT could reverse the shikonin-induced activation of Caspase-3 and ERKI1/2.
Conclusion; Shikonin could induce apoptosis in PC-3 cells by ROS/ERK1/2 pathways.

[ Key words | shikonin; prostate cancer PC-3 cells; reactive oxygen species; apoptosis

[Wis B EI] 20150906 (007)
[E€WB] i EXESRHAH U0 S 5 H (11MA040,11MB006 )
[FE—1EHE]  Bokim, B+, 506, N b 25 SR fb & 4 5 F 25 B2 5T, Tel:13852083649 E-mail ; chenyongqiang_163@ 163. com
ERAMEE] " BREXG, L, FARE N, A8 S iR Y7 B ¢, Tel: 13685179196, E-mail: chenfuxingTITC@ 163. com;
R R B, EATHE0, I S T R 2 A F S, Tel 115805215211, E-mail ; zhouzhonghai298 @ aliyun. com

- 159 -



222 B 16 1
2016 4 8 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22 ,No. 16
Aug. ,2016

T2 B8 A 2 38 R 98 HL R 28 s B Ml Pk b 9
Zw o e T S R A R R B
A By I A= T O SR K BT
I7 050 g 32 B R F SR L U)BR R I N 4 AR T
7T 4 B 98 28 N 43 WA T 5 F R I vk e A 5 Ty
B LR 28 1 M R IR R T A R L 2 G 8
i SR E AR T RN L e, JT R T 2 AR
T 51 98 08T B 245 400, TF B T 40 9 T 5 4R

RN ERR PR —F RS
Wy, LA HLg B SRR . PR R R
A LAIE S PI3K/ Akt, ROS/p38 FlZk hr {4 ik 42 55 410
FUMR R 8 L R U A 2 R A0 A ) g A
HiFEFAMMpRET " HATE RN R LR A
T 5] % 9 0 14 5 08 T A B R ARG > R
AR S 55 3 N Y80 3R AR O 1 i 5 B e PC-3 4 i
KGR G, WE5E 55 R AR RS PC-3 21 AR K Y
HIEHDIE R HALH, B A Ak — 2P I K miA
7 HE VSR A AROR E TT 2 M e 1 A R /N o AR S W AR
P A BRI 5 SR AR o
1 &

1.1 4tk ARSI IR PC-3 41y [ b E R 2
B b A= A B2 A 5 e 20 M B R bl

L2 259 kR 3R (K E Sigma A w5
S7576) , Fl — W 3 AR ( DMSO ) %5 fi# ic i Bk Wy 10
mmol - L ™" SZIG I 5 RPMI-1640 35 35 B E &
SR B (4% S 41 DMSO KR4y $ <0.1% ),
235 LA H i A [R] vk BE (Y DMSO ; RPMI-1640 5 5%
e N A g (L [E Gibeo 2w 5 435 24 11875-
085, 10438-026 ) ; Mg Mk 5 ( MTT), — G 77 b# B
(DTT) , 25 [ i %% ER 3k ( Western blot) M IP 4 filg 24
il W R ) &, BCA R 1 vk BB I 7 357 &, SDS-PAGE
HEME AR &, PVDF JE BCIP/NBT ik 1 % 2 1 1 1o
e 38 7] 6 I P AR T R (38 = R AR e R
%00, Ht 5 4> W)k ST316, ST041, PO013, P0010,
POO12A ,FFP36,C3206,50033) ; % bt A B 40 i bk 2
A/ FIM%% -2 (Bel-2) , Bel-2 AH5C X & H (Bax) , 2 ik
MR KA F R 1 -3 ( Caspase-3) , B R b -41 i 41
{55 9 s 172 (p-ERK1/2) F1H i 18 -3 - 1R 1
A (GAPDH) — 4t , i P 8% B2 i b 10 bt S — Pt (36
[ Bioworld 2 &), #it B 4 B & BS6420, BS4294
BS7004 , AP0484 , AP0063 , BS10550 ) ; H: 43 i 7 ¥ K
(ES P TEL e

1.3 {¥#% DYC P31A BUef yk Al (b i s — 10 3%
J7) ,HV-3000 B AL Pk AL (AL s AR ITRE IR R )

- 160 -

LSR I Ay 4 fa A% (S€ = BD A7)
2 FiE
2.1 #fEE g ANRISI R PC-3 408+ 37 C
5% CO, 1) 5 FAES IR ECN 10% 154 13E 1Y
RPMI-1640 1535 h 3555 .
2.2 MTT 000 240 B 5 78 40 ) SE 6 BORT 2502 R
() PC-3 20 i, MR I 9 A 83 A i ol s 4 e 2 vk
PAEFFL S x 10° AN 40 a4l A 96 LA, Jilt A 40 Jifa &5 5%
Ak B, T A M WG RE L SRS A 2k BE 4y Ol R
0.5,1,2,4,8,10 wmol-L ™"y 485 % f 4 % & 4
AL, R X BRI ZS 1, B TR SR AR Ak 2 g
F2 B AN[E B[R], B AL A 10 L (5 MTT #3555 3
h 5, W5 BV, BALA 200 pl. DMSO ¥ i, T
BEARAYL 492 nm T E & LG EE AL AR S LU A 2
RS

sl & = (A$an —A,ﬁ\:wﬂ)/(/lwm _A$H?ﬂ) x 100%
2.3 MOEEFUEE BURE RIFH PC-3 411,
FH BTG S A 5 DLEEFL 5 x 10° A4 i ) 455 i 32 Fh T 6
FLB 537 24 b JE AR EE R 0,2,4,8 pmol - L™
M) 2B VR 48 h S5 43 ol FH B B I kB R 2% 4 i
B IR
2.4 WAGHMALSHT ROS (72 A ¥ 280K Rl vk B
8% (0,0.5,1,2,4,8 pmol-L™") 4bFf 48 h J5 Y
PC-3 4l fitd, FH I e i T8 AL IS 4R L I ] PBS 3 6k 1 1k
SRIGIA 0.2 mmol - L™" iy DCF-DA,37 CHEF 20
min f5, ] PBS iUt f5 EAL#E T ROS 4347
2.5 Western blot 3 H M ELE BHL 4 wmol-
L' 2 ah/f DTT(0.2 mmol-L™") Kb HH 48 h 1§
PC-3 4 /s, i Western blot Az TP 41 fifti 4 f# % 60 pL
e AR BCE 1, BCA DA EE R E S
10% SDS-PAGE 735, 9Kk J5 ¥ & B 5% % 3| PVDF [
L B ECR 5% W RR Wi B 2 h, — BT (1
500)4 CHMHRAK, ZHr(1:1000)37 CHF 2 h,
SXJ5 F BCIP/NBT i, 1 4 2 i i 2 €0 12K 50) &, 4% I
BEVE TN AT 10 f0 o 45 SR B A HL i 47 40 BRC
SR E A 3,
2.6 Zeitseartr SR SPSS 13.0 Seit 43 #r 44
AT R O 2250 0, BT A SE SR 45 SR 15 3 3 ot
SESCH R, v £ s Fon, L P <0.05 %R
A Gt L
3 #£R
3.1 SR RIFET PC3 QMMM T WIER AR E
% (0.5,1,2,4,8,10 pmol-L ") 4> BI{EH PC-3
A 12,24 48 h J5 & B, B H K AE 2 ~ 10 pmol - L~



5522 5 16 ) RESLEAFFSRE Vol.22,No. 16
2016 4 8 A Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2016

Xt PC-3 4 i 1 58 ELAT — 52 B4 8 H L EL S s ) 51 20, y D 2

AR, UWLE 1A, SR EEH PC3 4ijfi 24 h & 15 D

F148 h 4 1C,, 43514 5. 12 pmol- L~ F1 3. 58 wmol - g

L' MR SE R 4 wmol - 1™ 9 56 7 % ) PC3 g

A 48 h EATIE, A EMELE R 1B B & 03]

TN A LA AR A O A, T RE A A AN i () 0.0

U A 5 B G R R ER R R G 0, A A 3 A [
T5 B TR AN M W Y 2, BT A0 M B A g R s
0 JE FE S B T/ AR B B A O TR AE
BEAh, 26 2,4,8 wmol - L™ [ 45 75 K 48 h )5, {2
JT-% 14 Caspase-3 Fll Bax 35 & W o8 , i Bt 94
T-8# ] Bel-2 ik B ¥ 55 (P <0.05,P <0.01)
AR, WK 1C K 1D,

A
—=—48h
80F —e—24h
& "l 12h
¥ 60
g 40 ' b
z ¥
om 20 ¥
(I = S
051 2 4 8 10
%{E/pmol-ﬂl c d
C D
Bax =Bcl-2
o P . 3]
. ‘ g 1.0
Bcel-2 - K 0.8
Caspase-3 z0

oo R 05
a b c d
A ZSEHY; B R E 2 wmol - L7 41;C. B %K 4 wmol- L' 41; D. %
B8 wmol- L' 41 ([ 3 [[)
P4k P<0.05,% P <0.01
B1 ZEZRFSPCIMAMATHWER(xxs,n=4)
Fig.1 PC-3 cells apoptosis induced by shikonin(x +s,n =4)
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Fig.3 Effects of PC-3 cells apoptosis induced by shikonin(x +s,n =4)
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